ABSTRACT
INTRODUCTION
The population density of red foxes (Vulpes vulpes) after successful oral anti-rabies vaccination has significantly increased throughout Europe. Their expansion to nearby human settlements (the phenomenon of urbanization) has also been going on [6] . Foxes participate in the spread of several parasitic diseases, such as toxoplasmosis and neosporosis.
Toxoplasma gondii and Neospora caninum are two closely related protozoan parasites with worldwide occurrence, having an indirect life cycle with cats and other wild feline carnivores as definitive hosts for T. gondii; and dogs and other canine carnivores for N. caninum. Oocysts are excreted in the faeces of the definitive host to the environment where they mature and can cause infection in some host species, including both domestic and wild animals [4] , [7] . Toxoplasmosis is a widespread zoonotic disease, causing serious medical problems especially in pregnant women and immunosuppressed patients [16] . Humans become infected due to the consumption of inadequately cooked meat containing tissue cysts or by ingestion of sporulated oocysts, and also by transplacental transmission [4] .
Neosporosis causes repeated abortions in cattle and other farm ruminants and has a negative economic impact on their breeding [3] . Both parasitoses circulate in both sylvatic and domestic cycles. The infections can be transmitted to stables due to poor zoohygiene by rodents or by contact with free living animals.
The aim of this study was to evaluate the occurrence of anti-Toxoplasma and -Neospora antibodies in red foxes from different locations of Eastern Slovakia and to associate the seroprevalence with their DNA evidence. Table 1 ). The occurrence and the linear trend of Toxoplasma-and Neospora-seropositivity in red foxes of both examined coccidiosis is shown in Figure 1 .
MATERIALS AND METHODS

Within
The molecular detection revealed a significantly lower rate of T. gondii (14.5 %) and N. caninum (20.3 %) DNA evi- T. g. -T. gondii; N. c. -N. caninum; A -DNA isolated from blood; B -DNA isolated from brain; C -DNA isolated from muscle tissue dence in the tissues and blood samples (Table 2) (Table 2) . Coinfection was detected in three samples, which were simultaneously PCR positive for both parasites.
DISCUSSION
During the past three decades, the rapidly increasing population density of red foxes has had a significant effect on the prevalence of infections, including coccidioses. This fact has resulted in an increased risk of contact with oocysts due to the greater amount of animals in a small area [10] . [11] , [17] , [18] .
In accordance with our high seropositivity rate, also in neighbouring Hungary, high (68 %) seroprevalence has been detected in red foxes [12] . Similarly, in Central and Eastern Germany, 74.5 % and 84.7 % of the foxes had antibodies to T. gondii [9] . The age and gender of foxes did not influence the seropositivity significantly; however, older animals were infected more frequently than juveniles. We could deduce that the infection is transmitted mainly via infected prey or sporulated oocysts and only sporadically by transplacental transmission.
Despite the high seropositivity rate, the molecular evidence of T. gondii was one fifth lower. Similarly, in foxes from Germany 13.4 % were PCR-positive [9] . By multiplex real-time PCR, T. gondii was detected in 18.8 % of the brain samples in Belgian red foxes [2] . In a recent study 6 % of T. gondii DNA was confirmed in the fox brain tissues from Romania [15] .
Concerning the neosporosis in wild carnivores, their natural prey are frequently the source of infections [5] . The presence and distribution of neosporosis in wildlife may represent a high infection risk for livestock, especially during the grazing season. Our results revealed 24.6 % mean Neospora-seropositivity, which is higher than the prevalence in other countries of Western Europe, where the seropositivity varied between 11 % and 17 % [1] , [18] . In Hungary, only 1.5 % Neospora-seroprevalence of red foxes was estimated [12] . The absence of significant age-related differences of Neospora-seropositivity may suggest that infections could be transmitted mainly via the transplacental way, as in cattle.
CONCLUSIONS
The high occurrence of anti-Toxoplasma gondii (72. 
